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IN THE CLAIMS 


Please cancel claims 1 - 9 without prejudice or disclaimer. 
Please add the following new claims: 

10. (New) A transistor formed in a semiconductor substrate, the substrate having a first 
conductivity type and a surface, the transistorVomprising: 

a collector region having an impurity tnbrein which promotes one of either holes or 
electrons as a majority carrier, the collector regiooi extending downward from the surface of the 
substrate, wherein the first conductivity type of this substrate promotes the other of either holes or 
electrons as a majority carrier; \ 

a base region having an impurity therein which promotes the other type of carrier, the 
base region having a surface area and extending downward from the surface of the substrate into 
contact with a portion of the collector region; \ 

an emitter on top of the base region and having ^surface area smaller than the surface 
area of the base region; and \ 

an implant area of the collector region vertically adjacent to the base region having an 
increased collector doping of an implanted impurity, the immant area having an effective surface 
area greater than the surface area of the emitter and less than toe surface area of the base region. 

1 1 . (New) The transistor of claim 1 0, wherein the transistor is an NPN transistor^idjb^ 
implant impurity in the implant area of the collector region is phosBbjOfetrsT^ - ^ 

12. (New) The fr^sistorctfcla^l 0, wherein the transistor is a PNP transistor and the 
hgpla^riinp^ty in the implant area of the collector is boron. 

13. (New) A transistor formed in a semiconductor substrate, the substrate in cludii ^^gffi^ace 
and a region doped with an impurity which promotes on e ofjd &ertfgles or electrons as a first 
majority carrier, the transistorcomg^ 

a^lketerifgion having an impurity therein which promotes the other of holes or 
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electrons as a second majority carrier, the collector region extending from the surface of the 
substrate; 

a base region having an impurity therein which promotes the first majority carrier, the 
base region extending from the surface of the substrate into contact with a portion of the collector 
region; 

an emitter region on the base region, the emitter region having a surface area smaller than 
a surface area of the base region; and 

an implant region interposed between the collector region and the base region, the 
implant region having an increased doping of an implant impurity and having an effective surface 
area greater than the surface area of the emitter region and less than the area of the base region 
contiguous to the collector region. 

1 4 . (New) The transistor of claim 1 3 , wherein the transistor is an NPN transistor 
implant impurity in the implant region is phosphorous. 

1 5 . (New) The transktoT'Sfclaim 1 3 , wherein the transistor is a PNP transistor and the 
Impurity in the implant region is boron. 

16. (New) The transistor of claim 13, wherefo the effective surface area of the implant region 
minimizes carrier injection from the emitter region^o the collector region outside of the implant 
region at high current operation of the transistor. 

17. (New) A transistor formed in a semiconductor subs^ate, the substrate including a surface 
and a region doped with an impurity which promotes one of erther holes or electrons as a first 
majority carrier, the transistor comprising: 

a collector region having an impurity therein which promote^the other of holes or 
electrons as a second majority carrier, the collector region extending fro^n the surface of the 
substrate; 

a base region having an impurity therein which promotes the first mafority carrier, the 
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base region extending from the surface of the substrate into contact with a portion^the collector 
region; 

an emitter region on the base region, the emitter regionjaatfmg a surface area smaller than 
a surface area of the base region; 

a first implant region interposed beJja^iTthe collector region and the base region, the 
implant region having an increaspd*doping of an implant impurity and having an effective surface 
area greater than the sm£a€earea of the emitter region and less than the area of the base region 
contiguous teethe collector region; and 

ifsecond implant region formed in the collector region. 


18. (New) The transistor of claim 1 7, wherein the second implant region is formed at atjf 
the same level from the surface of the substrate as the first implant. 

19. (New) The transistor of claim 17, wherein the collector region ipeiudes a plug extending 
from the surface of the substrate, the plug being separate from thg^ase region. 

20. (New) The transistor of claim 19, whereinjh^second implant region is formed in the 
plug at about the same level from the surfa^f the substrate as the first implant region. 

21 . (New) The transistor op&aim 17, wherein the transistor is an NPN transistor and the 
implant impurity in therfirst and second implant regions is phosphorous. 


22, $$€w) The transistor of claim 1 7, wherein the transistor is a PNP transistor and the 
lant impurity in the first and second implant regions is boron. 


23 . (New) The transistor of claim 1 7, wherein the effective surface area of the firstiiB BteM 
region minimizes carrier injectionfrom^ region outside the first 

lxxmbm^r^tcm^h\^\ current ooeration of the transistor. 
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24. (New) The transistor of claim 1 7, wherein the sec ond implantj 

which the second implant region is formed. 



(New) A transistor, comprising: 
an emitter having an emitter surface area; 
a base having a base surface area; 
a collector in contact with the base; and 

an implant region intermediate thg^tfSe and the collector, the implant region having an 
implant surface area greater tha£*ffieemitter surface area and less than the base surface area. 

26. flSfejw^rThe transistor of claim 25 wherein the collector has a collector surface area, and 
lant region surface area is less than the collector surface area. 


27. (New) The transistor of claim 26, wherein th e base surface^ 


28. (New) The transistor of claim 26, wherein the base surface area an d the iny: 
surface area where both contact the collcxrtQr 1 ha&^^ than the emitter 


29. (New) The transistor of claim 26, w herein the base di 
-amJ^fetmpTant region 


30. m ***Q$gw)A transistor device formed in a semiconductor substrate comprising: 

a diffusednwefffce^^ having an impurity of a first conductivity type, the 

collector region extending downwardly from a~surfacgj)fthe substrate, the substrate being 

generally doped with an impurity of a second conductivity type; 

a base region having an impurity of the second conductivity type doped at a generi 

constant doping level across a surface thereof, the base region extending downwardly from the 
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surface of the substrate into contact with a portion of the collector region; 

an emitter having an impurity of the first conductivity typeon ( t^dfme base region and 
having a surface area smaller than a surface area ofth&feasg'region; and 

an area of the collector rcgjpi^gf^ally adjacent the base region having an increased 
collector doping^^e*fffst conductivity type, the area of the collector region having an effective 
area in contact with the base region that is greater than the surface area of the emitter. 


31. (New) The transistor d evice of claim 30. wher 
'pSosphorous. 


32. \HSfew) The transistor device according to claim 30, wherein the effective surface area of 
the collec&^region is less than less than a non-increased doped area of the portion of the 
collector regionHn contact with the base region. 


33. (New) A transistor^formed in a substrate, the substrate having a first conductivity type 


and a surface, the transistor comprising: 

a collector region having a nr^t impurity means for promoting one of either holes or 
electrons as a majority carrier, the collectorregion extending downward from the surface of the 
substrate, wherein the first conductivity type of^e substrate promotes the other of either holes or 
electrons as a majority carrier; 

a base region having a second impurity means fohpromoting the other type of carrier, the 
base region having a surface area and extending downward from the surface of the substrate into 
contact with a portion of the collector region; >^ 

an emitter region on top of the base region and having a surface^&rea smaller than the 
surface area of the base region; and 

an implant area of the collector region vertically adjacent to the base regiofo^aving an 
increased collector doping of an implanted impurity, the implant area having an effecn^esurface 
area greater than the surface area of the emitter region and less than the surface area of the B&§e 


